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Executive Summary
Turkey has throughout history been prominent as a center of commerce because of its land connections to the continents of Europe, Asia and Africa and the sea surrounding it on three sides An Organization for Economic Cooperation OECD member, it has been awaiting European Union (EU) membership since 1987. As an upper-middle-income economy, Turkey suffers from comparison with these mainly high-income groupings. Its fixed broadband penetration stood at 9.4 subscriptions per 100 inhabitants in June 2010 compared to the OECD average of 24.2 and 34% of Turkish homes had a broadband connection compared to the EU average of 61% in 2010.
These statistics disguise the fact that, compared to other countries in its income group, Turkey is doing relatively well. E-government initiatives have been a major driving force for development of the broadband ecosystem. This has triggered demand by enterprises in the ICT sector and motivated citizens to increase Internet usage. Ensuring a shared vision among political leaders and technocrats has also been an important factor in pushing e-government programs. Political leaders saw e-government as a central instrument that would support public reforms and larger changes in the political system. A central organizational structure was formulated to develop strategies and put public money into the pipeline for a set of strategically important projects with high value and high transaction.
The high tempo growth of Turkish economy in the last decade is another supportive factor. The various market-oriented reforms have been implemented complemented with a proactive foreign policy resulting in large sums of overseas capital flowing into the country.
Communications, software and hardware segments of ICT industries have expanded rapidly. This has included significant investment in upgrading mobile networks to broadband. Broadband mobile networks were only launched in 2009, yet by the end of 2010 around a quarter of the population were capable of accessing high-speed wireless services.
The Turkish population has also reacted to social networking in a major way. The country is the fourth largest Facebook market in the world. Turkey's own social media content is growing and Turkish web sites are becoming more popular and increasingly diversified.
Nevertheless the country continues to face economic and social barriers to effectively absorb broadband technologies on a large scale and better utilize them for leveraging overall economic competitiveness. Fixed broadband competition is limited and dominated by ADSL technology. ICT skill gaps among small and medium enterprises and the less educated need to be adequately addressed with participation of private initiatives. The lack of a suitable national accounting framework for more detailed analysis hinders international benchmarking in ICTs and innovation.
If Turkey can overcome these barriers, the results could be considerable. According to the National Broadband Vision study, broadband could boost economic growth by 0.8-1.7 percentage points per year. This economic momentum enabled by an enhanced broadband ecosystem would create 180,000-380,000 new jobs each year.
1
Turkish ICT Sector: A General Assessment
Background
Geographically, the Republic of Turkey is located at a point connecting the continents of Europe, Asia and Africa. Because of its geographical location the mainland of Anatolia possesses an extraordinary geo-strategic value. In the past, it was an important expansion post to many great political powers including Hatti, Hittite, Ancient Greek, Urartu, Phrygia, Ionia, Persia, Roman, Byzantine, Arab, Seljuk and Ottoman. It has also been prominent as a center of commerce because of its land connections to three continents and the sea surrounding it on three sides (Figure 1-1).
Modern Turkey was founded in 1923 by Mustafa
Kemal following the collapse of the 600-year-old Ottoman Empire. After a period of one-party rule, since the 1950 election, Turkey has experienced a democratic political system based on multi-party politics. Turkey became a European Union (EU) candidate country in 1999 and, in line with requirements, went on to introduce substantial political and economic reforms. After intense bargaining, EU membership negotiations were launched in October 2005.
Turkey has two levels of government and several types of administrations: National administration with ministries and agencies at the central government level and field offices in provinces and districts. Local governments include 3,225 municipalities in areas with dense populations and 81 special provincial administrations with jurisdiction beyond municipal boundaries. In the last few years Turkey developed another organizational structure to initiate a more diversified and flexible decision making system to support endogenous growth of its economic regions by introducing Development Agencies. Currently 26 Development Agencies have become fully operational.
With an increasingly urban population of around 75 million 1 and a GDP per capita of around US$10,000 in purchasing power parity, the Turkish economy is largely developed.
Benefiting from both a capable and young labor force 2 and diverse natural resources the country is among the world's leading producers of agricultural products; textiles; motor vehicles, ships and other transportation equipment; construction materials; consumer electronics and home appliances. Turkey has a rapidly growing private sector not only in industrial activities but also in competitive services such as banking, transport, tourism and communications.
Following the financial crisis in 2001 major economic reforms were launched and successfully fulfilled. The monetary, fiscal and financial reforms implemented in the 2000s made Turkey's macroeconomic framework very robust. The economy rebounded rapidly and economic restructuring was transformed into strong and sustained growth. This profile of macroeconomic path was confirmed by impressive figures: real GDP growth leading the OECD and Euro area, inflation rates coming down to single digit levels sharply, strong fiscal adjustment and large inflows of capital rushing into the country.
Internalization and underlying dynamism of the economy can be best reflected by the fact that Turkey has lately become a major destination for The Turkish economy needs microeconomic reforms to upgrade its productive potential. Information and Communications Technologies (ICT) have shown positive and significant effects on economic growth and are recognized to be among most critical general purpose technologies which have great transformative potentials.
In the current economic environment, policies and investment that promote and accelerate ICT adoption can have an important role to play and improve the country's competitiveness.
According to Global Competitiveness Index, (2010), Turkish economy is positioned between innovation and efficiency driven stages of development (Figure 1-2) . It is an open market economy in structural transition facing fierce competition in traditional sectors like textile, agriculture, light machinery and automobiles from other developing countries like China and India. Raising productivity and supporting innovation in these sectors will be of critical importance to keep its competitiveness intact. Therefore in order to make a successful leap from an efficiency-drive to an innovation-driven economy, the Turkish economy needs to upgrade traditional sectors and harness the transformative potential of ICTs.
ICT Sector
In the Turkish case, the lack of a suitable national accounting framework for more detailed analysis hinders international benchmarking in most emerging policy areas notably ICT and innovation. There still remains a persistent information gap on this issue following many reforms in the national statistical system. The Turkish national accounts do not provide information about the size of ICT sector in terms of value added or jobs. Nevertheless utilizing other indicators, it is estimated that Turkey's ICT sector accounts for a lower share of economic production activities compared to advanced industrial economies but has a very robust growth potential.
Market size and ICT spending are among the available indicators for comparison. Turkey was placed 13 th in the list of highest spending countries within the OECD in 2007 with spending of USD 36 billion or 6.8% when compared to GDP. Various institutions put forward similar estimates concerning the Turkish ICT sector. However estimates vary and a commonly agreed figure is still unavailable. In the absence of official statistics analysts frequently rely on business intelligence data provided by different consulting companies. The Turkish ICT sector has a great potential for growth. The ICT market experienced doubledigit growth over the last ten years since the financial crisis the country experienced in 2001, but the share of software and services is significantly behind Western markets, indicating substantial growth potential. 7
The Turkish ICT market is dominated by communications, constituting approximately 70 percent of the total and the whole IT market, which constitutes the hardware and software categories, comprising the other 30 percent. 8
The computer hardware segment is the second largest part of the ICT sector with a 25% share following communications. sophisticated economies have a somewhat larger share of computer services and software. 10 While being relatively less important and at its early stage of progress, the software industry is among the fastest developing and most promising sectors in the country. Over the last two decades, the sector has gained great momentum in terms of capacity, production and usage. According to some analysts, the software industry accounts for a much larger share in the total IT market than previously thought. It is estimated that national software market reached US$ 1.6 billion in 2009 with double-digit growth over the last years. 11
Turkey has rapidly developed its international linkages in the ICT sector. Export and import volumes in the ICT sector have reached to US$ 3.27 billion and US$ 9.05 billion respectively as of 2009 (Figure 1-5 ). In terms of international trade balance, the Turkish economy is positioned to be a net importer of ICT goods and services due to mainly being a large market for consumer 10 For further reading on market segments of ICT spending please see OECD (2008) Turkey's public sector has a tradition of passing legislation rather than using secondary regulations to interpret basic laws. In an attempt to liberalize communications, to regulate provision, diffusion and usage of information and enable e-transformation different legislation was enacted throughout the 2000s. As to the legal framework in effect (or pending) the following documents constitute the fundamental architecture for the nation: Box 2-1 gives a quick snapshot of major national strategies and initiatives targeting etransformation in the public sector and broadband adoption at large. Evolution of public policies with regard to Internet based technologies and e-transformation can be analyzed under four distinct periods:
 Data processing and computerization : During this period the focus of public policy was mainly on automating back-office functions, such as processing of the census and taxes. of the first organized action in the public sector. However the succession of governments; high inflation and recession; and political and economic instability prevented much implementation from taking place.
 The era of e-government (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) :
Political stability with Development and Justice Party rule following 2002 and negotiation process with the EU helped government agencies to devise more integrated and organized frameworks for action which included active participation of private sector and nongovernmental organizations. The ETransformation Project and the Information Society Action Plan are good examples of this period. The overall goal in these documents was defined as promoting Information Society polices to increase Turkey's competitiveness. A further goal was to move from labor-intensive production to a higher-value-added production and from providing a source of low-cost labor to a highly educated workforce in a knowledge based economy. However going beyond rhetoric, the real focus was on implementing e-government applications and demand aggregation policies rather than promoting ecommerce and the digital economy. Turkey faces a new window of opportunity with regard to upgrading competition and productivity by means of better ICT adoption. Promoting and creating a viable broadband ecosystem is the key to success. The country can either let the market determine the pace of development or promote a more rapid development of broadband infrastructure, as has been done in advanced countries. Defining, monitoring, and promoting the broadband ecosystem with effective means is an important area where more focus should be devoted.
Infrastructure Development
One of the fundamental aspects of broadband ecosystems is broadband infrastructure. As broadband technologies and applications flourish rapidly, providing good infrastructural capacity has been a key policy concern among government officials. Evaluating infrastructure developments require analysts to monitor a number of indicators at the same time since any single dimension will not be sufficient to provide a complete picture.
Broadband is typically defined as a "high-speed communications network" that offers internet connectivity with download speeds of at least 256 Turkey's relatively well-developed mobile network has a penetration level around 85 percent and provides another means for broadband access (Figure 2-3) . Wireless broadband has shown a significant expansion 19 Economist Intelligence Unit, 2010. As the National Broadband Vision (2010-2023) highlights, if Turkey wants to develop its broadband ecosystem rapidly and close the broadband penetration gap with advanced economies the government should follow an integrated and strategic approach in terms of broadband policy. 23 Waiting for growth in household demand for high-speed Internet access to encourage the development of broadband will take time. The public sector should consider taking a more pronounced role in stimulating the development of broadband infrastructure and using this capacity for modernizing the public sector. According to the recent data there has been a rapid shift away from lower speed connections. 25 The great majority of ADSL subscribers (64 One of the key benefits of TT's privatization is the fact that it has lost the special status of a state-owned company and as a result is obliged to follow the same regulations as any other Turkish telecoms operator. TT is likely to remain aggressive within the telecoms marketplace and in the regulatory process as it tries to maintain its leading position. Thus, the low level of competition in the broadband internet is partly due to the strategic behavior of Turk Telekom to prevent the entry of alternative Internet service providers. In most countries incumbent operators such as Turk Telekom have been under the regulatory obligation of allowing new entrants to use the existing network to provide their own DSL service In a landmark decision taken in November 2008, the Competition Authority has imposed a fine of 12.4 million TL (about €6.2 million) on Turk Telekom for abusing its dominance in the wholesale broadband Internet market through price squeeze in the retail Internet market. In its decision, the Competition Board stated that Turk Telekom and its Internet subsidiary TTNet endured operating without profits for long periods of time and implemented campaigns that would not cover losses in reasonable amounts of time and that these strategies were executed in order to monopolize the sector. In a recent decision the Competition Authority stated that Türk Telekom should provide naked DSL services. Provision of naked DSL means that Turk Telekom can no longer bundle voice and data services together and that the subscriber can subscribe to DSL services alone, without having to pay for voice services as well.
Broadband technologies
In recent years Turksat with its UYDUNET cable services has increased its market share by winning some 274 thousand broadband customers as of 2010. However since the cable TV infrastructure is operational mostly in urban areas and lacking somewhat more effective business models the company has not made a major breakthrough in the domestic market.
Another striking development was the introduction of 3G services which had a significant impact on the broadband sector. The three mobile operators, Turkcell, Avea and Vodafone, are trying to find new sources of revenue in anticipation of the difficulties associated with increasing subscriber numbers in the saturating market. TT will need to work hard to retain its market dominance however, as mobile operator Turkcell is investing in considerable fibre infrastructure through its subsidiary Superonline. Vodafone Turkey also bought a major alternative operator in late 2009. Another point is that EU candidacy is prompting Turkey's telecoms regulator to strengthen the regulation of the sector and curtail TT's monopolistic powers.
Box 2-2: Leveling the field: The battle of broadband in national market Turksat has also augmented from 1.3 % to 3.2 % during the last two years and fiber connections expanded their share from 1% to 1.8 % since early 2010 (Figure 2-6 ).
Turksat provides both satellite and cable television services. It has around 1.2 million cable television subscribers. 26 Turksat has upgraded its networks and made cable broadband services available to the majority of homes in urban areas. Nonetheless the cable network is in its takeoff phase and needs an effective management model for further expansion. The Turksat "Uydunet" service provides its subscribers with broadband Internet access through its cable infrastructure at speeds ranging from 1 Mbps to 20 Mbps. One challenge for expanding cable broadband access is that most TV subscribers in Turkey have a preference for satellite delivery (some 10 million satellite dishes in mid-June 2010). 27 Fiber networks are ideal because the capacity is much higher than traditional copper lines and relatively easy to expand once the fiber is in place simply by adding additional lasers to a line. When compared to advanced Asian and European economies Turkey lags in fiber broadband penetration (Figure 2-7) . However the recent expansion in fiber subscriptions is very promising and it indicates the demand for high bandwidth network access could possibly be ready in the country. During 2010, the share of fiber subscriptions in the total broadband market reached 1.8 percent.
In terms of technology deployment, though there have been outstanding market developments that reflect the overall potential in demand and supply sides, the majority of Turkish broadband infrastructure is based on traditional forms of connectivity devices which do not allow high bandwidth data services such as advanced e-health and multichannel television. Turkey shifted from a dial up network structure to a broadband dominated one at a very rapid pace. Turkey's fiber Internet backbone provides for high-speed connections, but this has not translated to a high number of broadband users.
In the long run the leading policy challenge for the government would be facilitating the development of high speed broadband networks most notably fiber. High-speed broadband has strategic importance and should be promoted. Much as traffic expands to fill roadway capacity after the building of superhighways, having more broadband capacity will likely facilitate the delivery of government e-services, provide a foundation for e-government in whole sectors of government, and stimulate the development of e-business. Besides the recent rapid shift into high bandwidth subscriptions and explosive growth in mobile and fiber segments indicate that the future demand for broadband ecosystems will be strong. Turkish universities have already developed their own broadband network, as has the National Adjudication Network Project (UYAP). The e-health initiative is proposing to build its own network for exchanging data.
The lack of a complete and strategic approach would impair this great opportunity. There are signs of a better understanding emerging in government circles. The National Broadband Vision has urgently called on the public and private sectors for the development of a holistic government approach to broadband. SPO is getting ready to update the nation's Information Society Strategy and disclosed publicly that it shall prepare a separate chapter on broadband. A more organized approach should prepare for harder policy designs to broadband challenges and ensure competition in the national broadband market since it is the best option and the main driver of continuous improvements.
The Turkish government should also ensure a more effective regulative approach for broadening competition in the broadband market. The development of competition in broadband has been extremely slow, primarily because the Ministry of Transport and the Information and Telecommunication Technologies Authority have been slow in adopting, implementing and enforcing the necessary secondary legislation. Analysts argue that Turk Telekom's influence on the Ministry and the Information and Telecommunication Technologies Authority's lack of full independence from the Ministry are to a large extent responsible for this state of affairs.
Prices
Prices are a crucial indicator in evaluating the state of broadband development in any given country. Analysis of prices, the level of service, and the range of choice available to users, can help inform questions about the take-up and use of broadband services as well as in assessing how competitive broadband access is in individual markets. While there is still not enough data to systematically examine price and performance changes, the trend in prices is very much downward; and the trend in performance is upward. Competition is the main driver of improvements in price and performance.
International comparison suggests that prices of broadband services in Turkey are among the highest in OECD and EU economic areas. The average broadband monthly price per advertised Mbit/s in Turkey is about 40 percent higher than the OECD average. When prices are corrected for purchasing power parity, prices in Turkey are the highest (). Turkey is also lagging behind in high-speed connectivity prices. Prices in Turkey are relatively cheaper for low speed connections and relatively more expensive for high-speed connections.
Presenting the latest situation as of March 2011, Table 2 Since the competition in fixed broadband market has been relatively limited in Turkey, the general downward trend in prices seems to be somewhat partial. The effect of taxes on broadband service pricing is another significant variable in assessing the affordability and performance of the market. As part of the need to augment the tax base during the economic crises of 2000-2001, Turkey raised taxes on telecommunication services. While these measures have increased tax revenues, they had a negative effect on e-services take-up. In 2008 the government considered ways to increase the affordability and thereby the use of e-services by reassessing telecommunication taxes but little has been achieved.
The tax rate applied for broadband products and services include the 18% Value Added Tax (VAT) and an additional 5% Special Communication Tax (SCT) calculated over the price of the related service including VAT. Compared to the other communication services, Internet services are taxed relatively lower: SPC rates on mobile and fixed line communication services are 25% and 15% respectively. Though taxes on Internet services are relatively low the fiscal burden still accounts for a major impact on a middle-income household.
One can expect that when Internet access requires a lower share of monthly per capita income, usage rates increase, everything else being equal. Internet access cost -measured as the Internet subscription cost as share of average monthly income -relatively high. According to analysts, middle-income consumers are generally ready for broadband packages costing less than 3 % of their per capita income. 28 In Turkey the Internet access cost of an average broadband package has come down significantly in recent years but still exceeds 3% threshold with a rate around 5%.
National growth performance has created opportunities for broadband expansion and service affordability. The high growth in per capita income in recent years affected positively the broadband affordability by increasing the denominator. It is clear that rising incomes have supported the market and affordability of 
Applications
Government policies should ensure not only development of broadband infrastructure but also have to ensure that broadband technologies are adopted and used increasingly by the country's businesses, households and public sector. The previous sections of the report focus on penetration, price, and speed of high bandwidth Internet networks in Turkey and highlight how the country tried to promote competition and encourage investment in order to increase connectivity. This part presents the content and applications created by private, civil and public agents over broadband platforms.
Government
The period of 2000-2010 can also be called the era of e-government in Turkey. The negotiation process with the EU and the rule of a single party government helped public agencies to design and manage more concerted efforts on egovernment applications and infrastructure. The share of services provided through electronic channels in total public services reached 66% and the e-services user satisfaction rate was recorded as 95% in 2009. In a benchmarking study conducted by the EU in 2007 29 , the maturity level of 20 basic public services in Turkey scored very much near the EU average and even overtaking slightly the EU score in the business services segment (Figure  3 -2). managed to develop a shared vision and a focused strategy including quantitative targets for outputs and outcomes in order to make e-government happen.
 Prioritizing projects: Instead of creating many e-government services Turkey with a clear focus, has managed to prioritize projects that have high volume and high transactions: e-procurement, making social security and health payments, and collecting customs, tax and social security payments etc. This selective list also included projects to establish e-government infrastructure and ICT network platforms to enable provision of e-services.
On the supply side the main challenge for Turkey now seems to be improving Internet access and broadband development. Turkey's basic communications infrastructure is the telephone line network and the country clearly needs alternative technologies such as fiber networks for next generation broadband services. Internet access costs remain high causing the penetration rates to go flat. Public policy should assume a more pronounced role in terms of ensuring broadband infrastructure development.
Another supply side challenge is increasing the capacity of line ministries and local governments to develop and implement e-government within their respective sectors and in their subordinate agencies. A strong case is needed to make for co-operating rather than developing solutions in isolation. As e-government applications proliferate and the number of projects in the pipeline augment Turkey needs to transform its centralized organizational setup in e-government to a more horizontal and participative one.
An early study conducted by OECD (2001) 30 defined lack of ICT skills as a hidden threat to egovernment and e-transformation. Turkey's egovernment infrastructure and applications are relatively more advanced than her ICT skill base in public offices. To transform the government by means of e-government Turkey should focus on building appropriate skills and ensure people are willing to work in the public sector. 
Technologies
Surveys carried out by TURKSTAT provides information regarding access to and use of online public services by citizens and enterprises. According to these results, enterprises use public web pages more than the household sector. As of 2008 while 68% of the surveyed enterprises responded that they use public web pages to get information only 26% of households replied the same question positively. During their visit to the public web pages, 91% of households spent time by getting information, 30% by downloading forms and 34% sending information and uploading forms in 2009. With a 92% response share, getting information is among the leading motivation for enterprises visiting public sector web portals. 83% of enterprises get involved in downloading forms whereas 70% responded positively that they filled and sent some forms through web sites. More interestingly 7% of enterprises submitted proposals for public tenders via public web portals.
Individuals who do not visit public web pages responded that the preference to carry out transactions face to face in public offices seems to be the chief reason for not using egovernment services. 19% of the group replied the unavailability of online services has prevented them to use public web sites frequently. Likewise 74% of the enterprises not preferring to use public web sites state the major reason for this behavior to be the preference to meet face to face. 44.2% give the reason as the unavailability of the required services online whereas another 36.1% report delays of feedback. Surveys indicate that enterprises need more sophisticated services and the demand for e-government services becomes more developed in the case of business transactions with the public.
Another interesting finding is that a great majority of households and enterprises which do not prefer to use e-government applications report that they are motivated to meet face to face rather than making transactions online. This may be regarded as an indication of a cultural impact on the e-government applications since Turkish people are generally known to be socializers.
However since broadband technologies have also transformed the social space and socialization process itself, the Turkish society seems to be in a period of continuing adoption to ICTs and e-government applications.
Hence the chief policy challenge on the demand side is to provide and maintain good skill creation mechanisms and programs for increased ICT adoption by households and enterprises. Education policy should play a significant role through formal education and lifelong learning programs.
Electronic commerce
The abilities of enterprises to acquire, generate, and manage knowledge have become a main driver of economic growth. To do this, the adoption of ICT by business and its widespread and efficient use in enterprises has crucial importance. Electronic commerce (e-commerce) applications have been at forefront of this transformation process.
Within the group of enterprises employing 250 or more employees, 85% have established their own web sites in 2009 (Figure 3-3) . In the group of enterprises with 50-249 employees, web site ownership ratio decreases to 76 % and in the group of 10-49 employees size, it further declines to 55%. The adoption of e-commerce is positively correlated to financial and managerial capacity of business units and Turkish enterprises have a growing interest in electronic commerce.
According to survey data by TURKSTAT, 77.9 % of enterprises have provided product catalogs and price lists through web sites. It is the leading form of e-commerce activity exercised by enterprises. In 2008 44.8 % of enterprises reported to engage in marketing of their products and services through internet and 28.4 % responded of giving after sales support services. The share of enterprises conducting online purchase order, reservation and registration transactions is 16.3 % as of 2008. As e-commerce activities get more sophisticated ability of adoption by enterprises is observed to decrease significantly (Figure 3-4 ).
E-commerce growth and adoption among Turkish enterprises is uneven and subject to significant variation among different sectors of economic activity (Figure 3-4) . The leading economic sector to adopt e-commerce has been tourism services. 21.6 % of hotels, motels and camping sites reported to place orders while 28.8 % of the same group reported to receive orders via internet. Real estate, motion picture and video activities, wholesale and retail trade and transport and communication sectors are among leading sectors in terms of enhanced ecommerce applications. More industry oriented activities such as construction and manufacturing, by contrast reported somewhat poorer adoption rates of e-commerce than service based sectors.
Banking and financial sector is an interesting example where e-commerce systems have been developed and embedded into business models rapidly. Sayar and Wolfe (2007) found that Turkish banks offer a wider range of services from their internet branches compared to British banks, despite the fact that the UK has a more favorable environment for internet banking in terms of the level of sophistication of its banking sector and technological infrastructure.31
While in most of the service-based industries the main motivation is to augment sales and increased market penetration, in the Turkish banking sector the main incentive is lower costs rather than increased sales. Analysts calculate that an Internet transaction costs a Turkish bank around 5% of the cost of the same transaction in a traditional bank branch.32 Most of the larger commercial banks in Turkey offer Internetbased banking services. Other companies offer online services. The most active are airlines and retailers of books and electrical goods, largest supermarket chains also offer online services.
The data on benefits reported through ecommerce activities can also provide a good example in terms of assessing the relative degree of e-commerce adoption by Turkish enterprises (Figure 3-5) . A great majority (70 %) of surveyed firms have responded that penetration into new markets and increased sales potential were the foremost benefits after engaging in e-commerce activities. Lower transaction costs and increased turnover with a 60 % response share each are among positive effects perceived by these firms. This clearly shows that enterprises are getting aware of the benefits offered by e-commerce applications.
There are also a number of challenges that limit increased adoption of e-commerce. According to the Survey data in 2008 enterprises reported to face following problems: Customers reluctance to use e-commerce applications (56.4 %), difficulty to adopt products and services into internet based commerce systems (55%), security issues during payment (48%), uncertainties in legal infrastructure of e-commerce (45.5%), technical issues and problems (42.4%), difficulties to reorganize business models (42.2%), and negative experiences on electronic sales (14.2%).
In other parts of the Survey, enterprises gave increased attention on security issues related to e-commerce applications. More than 17 % reported to experience some security problems during their electronic activities in Internet.
There are also some indications that the share of enterprises having some problem on security issues is on the rise. Enterprises started to introduce necessary measures to overcome these challenges on two fronts:
 Having installed secure servers (94.9% of the group reported to have at least one server) and software (37.9 % reported to have installed firewalls).
32 Source: Economist Intelligence Unit, news at http://www.ebusinessforum.com/index.asp?layout=rich_st ory&doc_id=11173&title=Turkey%3A+Overview+of+e-commerce&channelid=4&categoryid=31  Having employed information specialists (48.6% of the group with 250 and more employees reported to employ information specialists) or even creating their own divisions for this purpose.
E-commerce is growing rapidly in both demand and supply sides. However the degree of adoption differs among enterprises significantly and the size of firms plays a major role in enhancing e-commerce applications. Larger firms with expanded financial and managerial capacity are in favorable condition to develop ecommerce solutions and online services. Smaller enterprises with fewer resources are finding difficult to get involved in these next generation commerce activities.
Government policies should address more rapid and balanced development of e-commerce applications in the enterprises sector. KOSGEB, the agency in charge of assisting small and medium-sized enterprises (SMEs), should increase its efforts and design additional programs to address this challenge. In the past KOSGEB established 55 Internet cafes with instructors to assist SMEs in using the Internet. But this is not sufficient; much more could be accomplished by, for example, working with universities to provide courses in using the Internet, as well as providing counseling and training services in e-commerce to SMEs.
Other Applications: The Rise of Social Media
The development of social media has been rapid in Turkey. While the country is lagging behind in terms of broadband penetration than more advanced economies, Turkey's youthful population structure makes it a very vibrant market for most social media applications and services. In Turkey, where 70 percent of the population is under 35, online communications is very appealing to young people. commerce, business networking, social networking, social bookmarking, blogging and micro blogging, customer tracking, etc.). The figure demonstrates that social media are increasingly popular in society and Turkish content creation is at its emerging stage except for news services where there is a natural tendency to utilize the mother language. In the electronic commerce services segment the leading companies are domestic with uniquely designed and developed web applications.
Istanbul recently hosted the World Social Media Forum providing a meeting place for sharing global experiences and knowledge in this regard. 35 Turkish experience with social media applications presents a useful example for other countries with similar economic and cultural backgrounds.
35 http://www.worldsocialforum.info/news/europeansocial-forum-turkey-make-them-pay-for-their-crisis 
People
Household broadband access is relatively low in Turkey compared to European Union members. In 2010 more than three out of five households living in EU countries had a broadband connection while in Turkey the ratio was 34% (Figure 4-1) . This relatively low share of broadband access represents a barrier to the take-up of online government services as well as the development of e-commerce.
Significant differences exist within Turkey:
between urban and rural areas, men and women, young people and individuals aged 55-74, and individuals with higher education and people without higher education. In 2009 urban areas have 32.5% broadband household penetration whereas rural areas have only 11%. However it is observed that the rural broadband connections are growing at a superior rate than that of urban areas which means the digital divide is getting smaller (another factor is because of the restrained growth of broadband infrastructure nationwide and particularly in largely populated urban centers).
The Internet usage proportion is the highest in the 16 -24 age group (59.4 %) according to the results of the survey applied to the 16 -74 age groups. The usage of Internet by women (46%) significantly lags behind the usage of men (74.1%) in 16 -24 age group and all age groups. Consequently, it is important for the government to seek to increase the proportion of individuals using the Internet through better geographical coverage and by reducing the cost of accessing and using the internet. university, and higher education (85.8%) is quite close to the usage levels of men with the same educational background (89%). Those using the Internet most, according to employment status, are students (88.2%), employers (66.1%), waged/salaried employees (56.8%), and the unemployed (41.6%). 36
A great majority of users (68.2 % for females and 51.6 % for males) report using the Internet at home. The proportion of home usage by females is significantly surpassing the usage by males. The workplace usage is among the top forms of Internet connection activities among households and more interestingly Internet cafes continue to offer a wide mean for internet in particular for male groups (31.8%). Individuals also report that they are using internet during social activities and visits. (Figure 4 -2). Since the early take up of information society and e-transformation initiatives Turkey has launched a motivated program for teaching computer and information literacy in primary and secondary schools, but more is needed. Turkey should provide means to increase computer and information literacy for people who are not in school. Online distance learning programs and new incentives and programs for Internet cafes to provide a social training base for households living in rural areas may constitute the essence of an effective policy mix. The government should also find means to further motivate citizens to use the Internet by demonstrating and informing citizens about the benefits and advantages of accessing information and government services online.
Business
The business sector has shown somewhat more success in ICT adoption than households. The Turkish business sector has become heavily computerized in the last ten years. Though the broadband penetration has been somewhat limited compared to more advanced countries, Turkish businesses have adopted a high level of Internet usage, motivated to a large degree by the desire to use government eservices and penetration into new markets. One exception to this fact is the banking sector where the main motivation is cutting costs rather than demand aggregation.
However, this has not resulted in a fully competent business sector with a high level of broadband usage and applications within integral business processes. A large share of small and medium-sized enterprises (SMEs) selling in local markets with few resources find it difficult to learn and develop new marketing channels. These business units are slow to adapt broadband technologies. Industrial structure is increasingly fragmented and innovative collaboration frameworks and programs are needed. This is where the public policy should engage in effective mechanisms and incentive structures to enable a favorable environment for technological take up.
Given that broadband technologies have a very strong stimulus for economic growth, the government might consider means to stimulate business usage through infrastructure development, as well as providing content and eservices over the Internet through various mechanisms. Requiring firms to interact electronically with e-government services should increase private sector use of the Internet. Additionally, increased broadband availability will allow faster development of Internet usage and serve as an important factor in attracting foreign domestic investment in the Turkish economy. Stronger efforts to foster human resource development and to address the ICT skill gap are needed also.
Conclusions

The Likely Impacts of High Bandwidth Networks on the Turkish Economy
According to the National Broadband Vision Study of Turkey, 38 through fostering broadband development the Turkish economy could gain US$ 4.9-10 billion extra value added each year thereby boosting its economic growth by 0.8-1.7 percentage points. This economic momentum enabled by an enhanced broadband ecosystem would bring 180,000-380,000 new jobs and provide new income opportunities. This implies that employment creation in new broadbandrelated activities would eventually compensate for job loss due to process optimization and structural displacements.
Through help of a toolkit39 the Broadband National Vision Study reports to find a significant growth impact for the Turkish economy fueled by broadband enhancing public policies. In the baseline growth scenario Turkish economy would take off by an annual rate of 5.0 per cent as depicted in Figure 5 -1, and it would reach the US$ 1,216 billion GDP level by the end of 2023.
Under the broadband enhancing growth scenario in which a set of active government programs to boost broadband impact are introduced, the economic growth forecast is much faster, with an additional 2.3 percentage points, reaching to 7.3% on annual basis. Government policies targeting enhanced broadband infrastructure and ecosystem will boost economic growth significantly. By 2023 the Turkish economy would have a GDP at 38 Turkish Prime Minister's Office (2011), From Silk Road to Broadband: Enabling Economic Growth and Competitiveness, Ankara. 39 Broadband Dynamic Value Assessment (BDVA) is a toolkit that fills a niche between the macroeconomic models that link broadband to aggregate economic growth and models that take a wholly microeconomic approach, measuring specific benefits of broadband by sector or type of usage. The BDVA focuses on broadband implementation objectives of public policy that link broadband penetration rates to "pillars", which in turn, drive GDP growth. The pillars are essentially proxies for broadband implementation objectives. In this manner, the model user can identify which of these pillars have the greatest impact on GDP growth and use this information to formulate a national policy mix for achieving the greatest benefits from wider broadband usage USD 1,652 billion rather than USD 1,216 billion of the baseline scenario. This is a GDP level 36% greater than the baseline. It may accurately be called the broadband effect.
The broadband effect encompasses two distinctive categories: Industry benefits (measured as USD 289 billion during 2010-2023) comprising of the overall broadband productivity impacts within and beyond the ICT industry; and pillar effects (measured as USD 147 billion during 2010-2023) which might directly be associated with broadband enhancing policies of the government. Since industry benefits are nearly two times larger than pillar benefits for Turkish economy, broadband enhancing policies should trigger a multiplier effect within the economy and their indirect impacts could potentially outpace the direct effects.
The study also analyzes detailed impacts of enhanced broadband polices on different economic sectors, the so called pillar effects. Pillar effects can be decomposed into different sectors as follows:
-7 per cent of total pillar effects will come from revitalized small/medium business; -6 per cent contribution will arrive from improved government services; -4 per cent to come from the benefits of broadband-enabled education; 16 per cent to come from a more attractive business environment; -67 per cent to come from other sectors, as well as multi-factor productivity and the benefits of collaboration across the economy.
Analyses indicate forecast benefits from increased ICT adoption by the SME sector will be large and e-government applications would provide a significant amount of contribution through cutting costs and improving productivity. Another important policy area that should be focused is education. The main benefit seems to be improvements in the general business environment. Under the broadband enhanced scenario policies to foster the business environment, 16 % of total pillar effects will come from improvements in the business framework alone. The largest one is the multiplier effect. Broadband adoption will bring benefits diffusing beyond the ICT sector through channels of multifactor productivity.
5.2
Factors Contributing to Turkey's Broadband Development E-government initiatives have been a major driving force for development of the broadband ecosystem. Turkey has implemented a highly motivated e government program that created the necessary demand for enterprises in the ICT sector and motivated citizens for increased Internet usage. In this regard Turkey has demonstrated an interesting example that countries with relatively lower level of Internet penetration and usage ratios can exploit egovernment programs as a means to ignite development of the broadband ecosystem.
Ensuring a shared vision among political leaders and technocrats has also been an important factor in pushing e-government programs. Since the coming of the new national government into power in 2002, political leaders saw egovernment as a central instrument that would support public reforms and larger changes in the political system. A central organizational structure was formulated to develop strategies and put public money into the pipeline for a set of strategically important projects with high value and a high transaction volume.
The EU candidacy of Turkey and the membership negotiation process has provided a good opportunity for the country to reform its ICT and broadband legal and regulative frameworks. This process helped bureaucrats and top-level managers get closer to European institutions, policies and initiatives, and market developments in these sectors.
The high tempo growth of Turkish economy in the last decade is another factor supporting in the Internet revolution. The new national government has implemented ambitious market oriented reforms complemented with a proactive foreign policy which resulted in large sums of overseas capital flowing into the country. Communications, software and hardware segments of ICT industries have expanded rapidly. The Connectivity Scorecard is a composite index to assess the relative development level of ICTs ( Figure 5 -2). 40 Turkey was found to have a robust consumer infrastructure due to its high mobile and PSTN penetration and also the recent progress in broadband networks. It also scores strong on consumer usage and skills metrics such as frequent Internet usage and uptake of voice services. According to the Scorecard the country's business infrastructure is above average, with high penetration of secure Internet servers, and substantial business investments in ICT. Turkey also impresses on government-related metrics such as government spending on ICT and provision of government services online.
Lessons learned
However the Scorecard points out that Turkey ranks somewhat poorly in business usage and 40 The Connectivity Scorecard is the first index to examine the quality and quantity of ICT usage and infrastructure and to link it to a country's social and economic prosperity. 25 'Resource and Efficiency Driven' and 25 'Innovation Driven' economies are studied (as defined by the World Economic Forum (WEF)) in this first phase. The first step taken is to divide the economy into 3 'pillars', business, consumer and government and assign weights to these pillars. The greatest weighting is given to the business pillar since it is a key contributor to productivity growth. For each component of the scorecard countries are benchmarked against the best-in-class in their tier. Low scores reflect gaps in a country's infrastructure, usage or both. For more information see "Connectivity Scorecard" at: http://www.connectivityscorecard.org/methodology/ skills, where its score is considerably lower than one might expect given the state of its business infrastructure. Turkey has made considerable progress in developing a robust ICT infrastructure but its weaker usage and skills scores indicate that the country is yet to fully realize its benefits. Therefore, it needs to place greater effort on ensuring the adoption and diffusion of ICTs to leverage competitive power.
Turkey faces a strategic opportunity in terms of broadband infrastructure development. The majority of the national broadband network is based on slower speed connections which do not optimally support advanced applications of next generation connectivity such as e-education, e-health, etc. There are signals suggesting the current broadband network has become somewhat overloaded.
To enhance a rapid take up of high bandwidth broadband networks the government should play a more effective and active role. First and foremost is ensuring effective regulation. The public stake in the incumbent operator should not prevent authorities from enforcing rules for fostering competition in the broadband market. Secondly, Turkey should design a complete and integrated broadband strategy for coordinating various individual pieces in the same direction.
To enable increased ICT and broadband adoption by businesses the government should exercise greater efforts to design effective programs and incentives. In particular skill gaps should be identified and adequately addressed with participation of private initiatives.
The lack of a suitable national accounting framework for more detailed analysis hinders international benchmarking in most emerging policy areas notably ICTs and innovation. Turkey should take measures to address this problem and ensure reliable and timely indicators are developed and made available to the public.
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